THE object of this investigation was the induction of prostate tumours in mice by 20-methylcholanthrene.
Pure line strains of mice were used so that transplantation of the experimental tumours might lead, if successful, to the continuous propagation of uniform tumours for subsequent experiments on the effects of oestrogen upon tumour growth.
THE STRUCTURE OF THE NORMAL PROSTATE GLAND IN MICE.
The nomenclature of the prostate lobes in rodents has led to much controversy (Rauther, 1903; Disselhorst, 1904; Walker, 1910; Burrows, 1934; Korenchevsky and Dennison, 1935) .
The glands, generally referred to as the lobes of the prostate in the mouse, have been described by Deanesly and Parkes (1933) , as consisting of paired anterior, ventral and dorsal lobes, together with a small median gland-the ampullary lobe. Fekete (1941) described this tubular median gland as lying adjacent to and opening into the ampulla of the ductus deferens.
It is often suggested that the series of glands comprising the prostate of rodents are not necessarily homologous with the human prostate. Nevertheless, these structures in rodents and in man arise by similar outgrowths from the wall of the urethra, and there are clear histological similarities between the components of the rodent and human glands.
Thus we find in the mouse: (1) The anterior prostates which are paired lobes, sometimes referred to as the coagulating glands (Burrows, 1945) , but described by Deanesly and Parkes (1933) as the anterior prostates. They are embedded in the peritoneal sheath of the seminal vesicles, and open into the anterior dorsal wall of the urethra by means of two ducts. They are lined by simple columnar epithelium. The mucous membrane is thrown into folds which project into the lumen, their appearance depending upon the functional activity of the gland (Fig. 1 ).
The anterior prostate secretes an enzyme which coagulates the seminal fluid, hence the alternative name "coagulating gland." This gland is considered by some investigators (Callow and Deanesly, 1935; Moore, 1939) to be part of the true prostate, because it has a similar embryological origin as the ventral and dorsal prostates. It also possesses the same histological structure as the dorsal lobes.
(2) The dorsal prostates are considerably smaller in size than the anterior glands, having several ducts, all of which open into the dorsal wall of the urethra. Their histological structure is similar to that of the anterior lobes, except that the epithelium of the dorsal lobes is relatively free from folds (Fig. 2) ., (3) The ventral prostates are lined by a low columnar epithelium (Fig. 3 ). There are four ducts, all of which enter the ventral wall of the urethra near the bladder.
METHODS.
These experiments were confined to mice of R III and Strong A strains. The average age of the mice was 6 months. Methylcholanthrene was introduced into the prostate gland in the following manner:
Under general anaesthesia, a median abdominal incision was made, exposing the prostate lobes. of 20-methylcholanthrene in warm lard, was injected into either the dorsal or anterior prostates. Care was taken not to remove the needle of the syringe until the lard had set, in order to confine the carcinogens to the interior of the glandular tissues (Fig. 4) .
The tumours were usually detected by palpation, or sometimes by the signs of distention of the bladder and retention of urine. Death from bilateral hydronephrosis occurred, however, in some mice before transplantation could be undertaken. The tumours which were transplanted grew successfully for many generations.
Primary and transplantable tumours were fixed in alcoholic Bouin, embedded in paraffin, and stained with haematoxylin and eosin, or by Masson's light green eosin technique.
RESULTS.
No detailed description of the microscopic appearance of the tumours need be given. They varied between I to 3 of an inch in diameter and frequently more than a single prostate lobe was involved.
A tumour of average size is shown in Fig. 5 , in which it can be seen as a large central mass affecting all the prostatic lobes.
The number of mice used in the experiments and the incidence and types of tumours are shown in Table I . 7.0 (14)* * Numbers in brackets indicate the number of mice which died before the earliest tumour appeared.
As can be seen from Table I , both carcinomata and sarcomata of the prostate gland were induced in mice of Strong A strain, whilst in mice of R III strain, only sarcomata developed.
Carcinoma.
HISTOGENESIS.
Examination of the prostate following treatment with 20-methylcholanthrene showed the columnar epithelium undergoing squamous metaplasia. This change took place fairly rapidly in mice of the Strong A strain, leading to an epithelium 3-5 cells in depth. Some cells still retained their glandular activity (Fig. 6 ). Later phases of this metaplasia are shown in Fig. 7 and 8.
After 3 weeks the epithelium formed layers 5-10 cells thick with some of the basal cells infiltrating individually or in groups into the adjacent stroma (Fig. 9) . At a still later stage keratin pearl formation occurred (Fig. 10) .
It should be noted that the series of changes in the prostatic epithelium, following a single injection of methylcholanthrene are almost identical with those produced by prolonged treatment with stilboestrol in Strong A mice (Horning, 1946) (Fig. 11) .
With oestrogen administration, however, the metaplasia and keratin pearl formation is never followed by malignant changes which take place after treatment with 20-methylcholanthrene. Fig. 13, 14 and 15 show the types of tumours induced.
DISCUSSION. Melchionna (1937a, 1937b) induced tumours of the prostate gland in rats of unknown genetic constitution, by injecting 3: 4-benzypyrene into the anterior prostate lobe. Recently Dunning, Curtis and Segaloff (1946) by implanting pellets of compressed methylcholanthrene crystals into the prostate gland of rats, induced squamous-celled carcinomas. One of these squamous tumours was found to be transplantable and regularly to form metastases in the lungs, lymph nodes and skeleton. The epithelial changes which followed were similar to those found in the present experiments with Strong A mice.
While in the rat the anterior lobes differ histologically (and also functionally) from the rest of the prostate (Moore, Price and Gallagher, 1930) , in the mouse the anterior lobes are similar in structure to the dorsal lobes. In the present experiments, therefore, 20-methylcholanthrene was injected either into anterior or dorsal lobes, with similar results. Moore and Melchionna (1937a, b) observed that sarcomata were induced in rat prostate glands in which carcinomata also developed; similar results were not obtained in these experiments.
There was a similar average time of appearance for both carcinomata and sarcomata in Strong A mice. In the R III strain, however, the tumours (sarcomata) developed at a later average age. The earliest tumours appeared after three months following the injection of methylcholanthrene in both strains of mice. Metastases were not observed, but the invasive growth into the surrounding tissues, and progressive growth after transplantation, leave no doubt that the tumours induced by 20-methylcholanthrene, were malignant. In attempting to compare the tumours experimentally induced by carcinogens in mice and rats, with those arising spontaneously in man, it should be noted that the common form of carcinoma in man is an adeno-carcinoma. Carcinoma simplex is occasionally found, while sarcomata are rare in adult man, although they have been recorded in children (Fowler, 1942) .
In rodents, spontaneous cancer of the prostate so far as we are aware is unknown; although some experimental tumours in mice and rats retained a glandular structure, there was generally a tendency to metaplasia and keratinization rather than a growth of ordinary adeno-carcinoma. SUMMARY.
(1) Transplantable tumours of the prostate gland were induced in Strong A and R III mice following a single injection of 20-methylcholanthrene in lard into the anterior and dorsal lobe.
(2) Squamous metaplasia of the glandular epithelium occurred in both strains, but was followed by malignant proliferation of the metaplastic cells, only in the Strong A strain.
(3) In Strong A mice both carcinoma and sarcomata were found, whereas in R III mice only sarcomata developed.
(4) Carcinomata were of the squamous-cell type; sarcomata, in both strains, were of the spindle and polymorphic cell type.
IT is a widespread doctrine among students of cancer that any tissue or organ capable of cell division may be the site of a malignant neoplasm, but it is well known to clinicians that certain tumours, theoretically possible, do not in fact occur. The most striking example of an organ which never gives rise to a neoplasm is the lens. Notwithstanding the fact that mitoses occur in the lens throughout life, having been seen even in the lenses of patients 80 years old, no tumour of the lens has ever been discovered.
The lens is an entirely epithelial structure embryologically derived from the surface ectoderm, devoid of blood supply and enclosed in a semi-permeable membrane, the hyaline lens capsule. Although mammalian lenses are enclosed during embryonic life in a capillary net (the vascular lens capsule) this does not constitute a blood supply, since the vessels do not come in contact with the lens cells, being always outside the hyaline capsule. In the majority of vertebrates even this embryonic vascular capsule is absent. The lens can therefore be looked on as a segregated group of specialized epithelial cells growing and differentiating in a closed system, separated alike from the blood-stream and from the surface of the body. The lens is composed of an anterior subcapsular epithelium (a single layer of cubical cells) in which the mitoses occur, and which, in the equatorial region, differentiates into the long lens fibres which are incapable of division.
